Improved granulocyte colony-stimulating factor mobilization of hemopoietic progenitors using cytokine combinations in primates.
Peripheral blood stem cells (PBSCs), usually mobilized with granulocyte colony-stimulating factor (G-CSF) alone or in combination with chemotherapy, are the preferred source of cells for hemopoietic stem cell transplantation. Up to 25% of otherwise eligible transplant recipients fail to harvest adequate PBSCs. Therefore it is important to investigate existing and novel reagents to improve PBSC mobilization. Because of marked interindividual variation in humans, we developed a robust nonhuman primate model that allows the direct comparison of the efficacy of two PBSC mobilization regimens within the same animal. Using this model, we compared pegylated G-CSF (pegG-CSF) with standard G-CSF and compared the combination of G-CSF and pegylated megakaryocyte growth and development factor (pegMGDF) with G-CSF plus stem cell factor (SCF) by measuring the levels of CD34(+) cells, colony-forming cells (CFCs), and SCID repopulating cells (SRCs) before and after cytokine administration. Mobilization of CD34(+) cells, CFCs and SRCs using pegG-CSF achieved similar levels to those resulting from 5 days of standard G-CSF. The combination of G-CSF+pegMGDF mobilized progenitors to levels similar to G-CSF+SCF but greater than standard G-CSF for CD34(+) cells and CFC. This first direct comparison of PBSC mobilization in individual primates demonstrates that peg-G-CSF is equivalent to daily G-CSF and that the addition of pegMGDF to G-CSF improves mobilization. In light of the development of new thrombopoietin agonists, these data offer the potential for improved stem cell mobilization strategies. Disclosure of potential conflicts of interest is found at the end of this article.